Right ventricular endocardial potential in acute massive pulmonary embolism K. Chatterjee, G. C. Sutton, and G. A. H. Miller From the Cardiac Department, Brompton Hospital, London We have observed a constant and significant reduction in the amplitude of the endocardial potential recordedfrom the right ventricle in a group of 8 (Levine et al., 1949) . Right ventricular endocardial potentials were recorded from the apical region of the right ventricle and care was taken to record from the same site at the second study. Values for potentials so obtained were compared with previously reported normal values recorded in similar fashion (Chatterjee et al., 1970) .
After a period of treatment with heparin or streptokinase (7 patients) or pulmonary embolectomy (2 patients), the study was repeated at an interval of 56 hours to I9 days in 8 of the 9 patients. The severity of embolism at the initial study and the response to treatment was assessed from the pulmonary arteriogram by an independent observer.
Results (Table) At the time of the first study the mean value for right ventricular endocardial potential was 3'3±I'5 mV (range I-I-5-4 mV) and this value was significantly (P <o-ooi) lower than the previously reported normal value of 9.5 ± 2-8 mV (range 6-I3 mV) (Chatterjee et al., 1970) . Lower values for right ventricular endocardial potentials were observed in patients studied earlier after the occurrence of massive pulmonary embolism. The endocardial potentials were measured in 8 of the 9 patients after a period of treatment and at a time ranging from 56 hours to I9 days after the first study. The post-treatment values for right ventricular endocardial potentials (mean 7-2 ± 2-8 mV, range i 6-io0o mV) were higher in all patients than at the time of the first study, and these increases were significant (P <ooo5). In 6 of the 8 patients in whom this. measurement was repeated the value was now in the normal range. One patient had had a pulmonary embolectomy after unsuccessful treatment with heparin and, in this patient, restudied within 24 hours of operation, the value was just below the normal range. Only in i patient was there no significant increase at the time of restudy.
In parallel with the increase in amplitude of right ventricular endocardial potential at the second study there was usually a reduction in right ventricular end-diastolic pressure and in arteriovenous oxygen difference; arterial oxygen desaturation, previously present in all patients, was absent or less obvious in most patients at the time of restudy. In contrast, 4 of the patients (Cases 2, 5, 6, and 8) showed little arteriographic improvement and only 4 (Cases I, 3, 4, and 8) had a normal pulmonary artery systolic pressure at the time of the second study despite increase in the amplitude of the endocardial potential.
Discussion
Since reduction in the amplitude of the right ventricular endocardial potential has now been observed in two apparently dissimilar conditions, massive pulmonary embolism and myocardial infarction, it is apparent that neither condition per se is responsible for the reduced potential. Instead some factor common to the two conditions must be responsible for the observed findings.
Endocardial potentials, whether recorded from the right or the left ventricle, represent total depolarization activity of both ventricles though the proximity effects contribute significantly as the endocardial electrodes are 'direct leads' (Sodi Pallares and Testelli, I965). Therefore, changes in the endocardial potential, irrespective of the site of recording, Right ventricular endocardial potential in acute massive pulmonary embolism 273 might be expected to be produced by changes in the electrical forces of depolarization, either of the right or of the left, or of both ventricles. In patients with acute myocardial infarction, the left ventricle is involved and the right is usually spared. In these patients, therefore, it is likely that the acute stress imposed on the left ventricle after infarction produces changes in left ventricular depolar-; ization electrical forces which are reflected in right ventricular endocardial potentials. Experimental work (Chatterjee and Rouse, 1971) suggests that the fall in endocardial potential after acute myocardial infarction is not simply due to the loss of local electrical forces nor due to the phenomenon of cancellation between electrical forces generated at different parts of the heart. That localized infarction per se is not the cause of fall in endocardial potential, is further supported by the present observation of low endocardial potential in patients with acute massive pulmonary embolism, who suffer from sudden severe circulatory stress which is not precipitated by v localized myocardial infarction. It seems, therefore, that sudden circulatory stress, whether due to acute massive pulmonary embolism or to acute myocardial infarction, is likely to be the precipitating factor for the fall in endocardial potential though the precise mechanism remains unknown. In speculating , as to what this mechanism may be we may also postulate that it is related to improvement in the clinical state of the patient with time. Thus both in myocardial infarction and in pulmonary embolism the amplitude of the right ventricular endocardial potential returned to normal in those patients whose clinical state improved. Moreover, in pulmonary embolism the highest values for right s ventricular endocardial potential were observed in patients seen later after the occurrence of embolism, suggesting that some spontaneous recovery is occurring which is independent of treatment. In 2 other untreated patients (not included in the present series) studied approximately 7 days after the acute event, the level was in the normal range despite severe haemodynamic disturbance and angiographic demonstration of massive embolism. Thus recovery of the endocardial potential may be related primarily to time rather than to haemodynamic alterations. In the case of pulmonary embolism the clinical improvement that was observed was accompanied by a reduction in end-diastolic pressure as well as an increase in arterial oxygen saturation and a narrowing of AV difference, reflecting an increase in cardiac output. It was not always accompanied by a reduction in right ventricular systolic pressure. This recalls the observation that right ventricular endocardial potential may actually be increased in cases of chronic right ventricular stress (Chatterjee et al., I970) . Thus a reduced potential has now been observed in 2 dissimilar conditions characterized by acute myocardial stress; while the mechanism remains obscure, the observation is of interest and suggests that measurement of endocardial potential may differentiate conditions of acute from chronic myocardial stress.
